Correlating the fractional inhibition of caspase-3 in NT2 cells with apoptotic markers using an active-caspase-3 enzyme-linked immunosorbent assay.
A rapid and quantitative method for measuring the activity and fractional inhibition of enzymes within their natural cellular environment remains an unmet need in drug discovery. We describe the use of a nonradioactive quantitative enzyme-linked immunosorbent assay (ELISA) for measuring intracellular caspase activity that is amenable to robotic automation. The ELISA specifically detects active-caspase-3 and was used to correlate the in-cell activity of caspase-3 with the progress of caspase-3-mediated events under varying concentrations of caspase-3 inhibitors in NT2 cells. We examined the cleavage of endogenous substrates (poly(ADP-ribose)polymerase and alphaII-spectrin), the extent of DNA fragmentation, and the autocatalytic removal of the caspase-3 prodomain as markers of caspase-3 activity. To impart inhibition of the downstream markers, a greater level of caspase-3 inhibition was required. Although the functional markers were found not to accurately predict intracellular caspase-3 activity, we found that the inhibition of intracellular caspase-3 was highly correlated (R(2) = 0.96) to the inhibition of DNA fragmentation. Also, by comparing the potency of the different inhibitors against the intracellular enzyme versus the purified enzyme, the effects of inhibitor functional groups on whole-cell activity were addressed.